Motivated by the 3.8σ deviation from no CP violation hypothesis for the CP asymmetry (CPA) 
In the standard model (SM), we expect that the CP asymmetries (CPAs) in D 0 decays, defined by
should be vanishingly small, and therefore an observation of a large CPA in the charm sector clearly indicates physics beyond the SM. Recently, both LHCb [1] and CDF [2] collaborations have seen a large difference between the time-integrated CPAs in the decays 
based on 0.62 fb −1 and 9.7 fb −1 of data, respectively. By combing the above results with fully uncorrelated uncertainties, one obtains the average value [2] ∆A avg CP = (−0.67 ± 0.16)% ,
which is about 3.8σ away from zero.
As the time dependent CPA involves both direct and indirect parts, i.e. A 
where 
The SM description of the direct CPA for D 0 → f arises from the interference between tree and penguin contributions, in which decay amplitudes have the generic expressions
Unless P [31, 32] . It is known that the unitarity of the CKM matrix gives a strict limit on ξ [35] . However, it was found that the allowed value of the mixing angle indeed could be as large as of order of 10 −2 when the right-handed mixing matrix has a different pattern from the CKM and carries large CP phases [32] . The constraints from rare B decays could be referred to Refs. [33, 34] . Based on the possible large new CP phases and sizable ξ, we study the impact on the direct CPAs
In terms of the notations in Ref. [32] , we first write the mass eigenstates of charged gauge
The phase ω arises from the complex vacuum expectation values (VEVs) of bidoublet scalars which are introduced to generate the masses of fermions. Since m W ≪ m W R , it is more useful to take the approximation of cos ξ ≈ 1 and sin ξ ≈ ξ . Accordingly, the charged current interactions in the flavor space can be expressed by
where the flavor indices are suppressed, V L is the CKM matrix,V R = e iω V R and V R is the flavor mixing matrix for right-handed currents. Consequently, the four-Femi interactions for c → uqq induced by the LR mixing are given by
where
with QCD corrections could be estimated by [36, 37] 
Due to the suppression of g 2 R /m 2 R , as usual we neglect the W R itself contributions [32, 37] . Based on the decay constants and transition form factors, defined by
respectively, with Q = p 1 + p 2 and k = p 1 − p 2 , the decay amplitude for D 0 → f in the QCD factorization approach is found to be
with
and a
The associated branching ratio could be obtained by B( 
Clearly, the direct CPA in D 0 → f decay will strongly depend on the CP violating phases in
, has a strict limit on ξ, in this paper, we only focus on the non-manifest LR model, where except the unitarity, the elements in V R are arbitrary free parameters.
In the numerical calculations, the input values of the SM are listed in Table I [39] . Although the QCD related SM inputs are [41] . We investigate the two cases separately as follows: Case I: In this case, Eq. (15) is simplified as
In general, V R cd and V R cs are free parameters. In order to illustrate the impact of the LR mixing effects on ∆A CP and make the CPAs of π + π − and K + K − modes to be more correlated, an interesting choice isV
Hence, the involving free parameters for the CPAs are the CP phase θ and the mixing angle ξ. Using Eqs. (14) and 
Case II: In this case, Eq. (15) becomes
Without further limiting the pattern of V R , apparently the situation in Case II is more complicated. It was pointed out that one can have a weaker constraint on the mass of W R when the right-handed flavor mixing matrix is centered around the following two forms [32] :
where c α = cos α, s α = sin α and α is an arbitrary angle. We note that the null elements denote the values that are smaller than O(λ 2 ), thus their effects could be ignored in the analysis. We will focus on the implication of the two special forms. In V the current data, while the CPA for Fig. 3 . In this case, the allowed ξ is negative − 1.6 × 10 −2 < ξ < −0.6 × 10 −2 , 1.12 < θ < 2.76.
In summary, we have studied the impact of the LR mixing in the general LR model
It is found that when the constraint from (ǫ ′ /ǫ) K is considered, the proposed LR mixing mechanism could be compatible with the value of ∆A CP averaged by the LHCb and CDF new data. To illustrate the influence of the LR mixing effects, we have adopted two cases for the new flavor mixing matrixV R to explain the large ∆A CP . In Case I, we have found that 
